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MOVERVIEW 
The YAMAHA YMF701 (OPL3-SA) is a single chip multimedia audio LSI that supports softwares written 
for the Sound Blaster Pro and Windows Sound System interface. The YMF701 integrates YMF262 (OPL3), 
D/A converter for OPL3, 16-bit sigma-delta stereo CODEC, MPU-401 compatible MIDI interface, joystick 
port with timer, and software programmable ISA BUS Interface. It also supports power down mode for 


power-conscious multimedia PC. 


MIFEATURES 
@ Compatible with PC Game and Windows Sound System. 
@ Register Compatible with YMF262 (OPL3) and YMF289 (OPL3-L). 
@ Built-in 16-bit Sigma-Delta Stereo CODEC. 
@ Programmable Sample Rate from 5.5kHz to 48kHz for-Recording / Playback. 
@ 64-step Master Volume Control. 
@ Dual DMA with FIFO for Full Duplex . 
@ Supports IMA ADPCM, A-Law and y -Law Compression / Decompression. 
@ Supports DMA Demand Mode. 
@ MPU-401 Compatible MIDI Interface. 
@ Joystick Port with Timer (NE558). 
@ Built-in 6-channel Stereo Mixer (LINE. AUX. SYNTH. SB. CODEC, MIC). 
@ Supports 3-channel analog input (LINE. AUX, MIC). 
@ Software Programmable ISA BUS Interface (DMA, Interrupt. YO Address). 
@ All registers are readable. 
@ Power Down Mode. 
@ Dual Master Clock Input (24.576MHz. 33.8688MHz). 
@ 5V or 3.3V power supply for digital. 5V power supply for analog. 
@ 100 pin QFP package (YMF701-F) and 100 pin SQFP package (YMF701-S). 


OPL” is a trade mark of YAMAHA corporation which represents a full register 
compatibility with YAMAHA YM3812 (OPL2). 
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100 pin SQFP Top View 
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MOVERVIEW 
The YAMAHA YMF701 (OPL3-SA) is a single chip multimedia audio LSI that supports softwares written 
for the Sound Blaster Pro and Windows Sound System interface. The YMF701 integrates YMF262 (OPL3), 
D/A converter for OPL3, 16-bit sigma-delta stereo CODEC, MPU-401 compatible MIDI interface, joystick 
port with timer, and software programmable ISA BUS Interface. It also supports power down mode for 


power-conscious multimedia PC. 


MEFEATURES 
@ Compatible with PC Game and Windows Sound System. 
@ Register Compatible with YMF262 (OPL3) and YMF289 (OPL3-L). 
@ Built-in 16-bit Sigma-Delta Stereo CODEC. 
@ Programmable Sample Rate from 5.5kHz to 48kHz for Recording / Playback. 
@ 64-step Master Volume Control. 
@ Dual DMA with FIFO for Full Duplex . 
@ Supports IMA ADPCM, A-Law and yz -Law Compression / Decompression. 
@ Supports DMA Demand Mode. 
@ MPU-401 Compatible MIDI Interface. 
@ Joystick Port with Timer (NE558). 
@ Built-in 6-channel Stereo Mixer (LINE. AUX. SYNTH. SB. CODEC, MIC). 
@ Supports 3-channel analog input (LINE. AUX, MIC). 
@ Software Programmable ISA BUS Interface (DMA, Interrupt, YO Address). 
@ All registers are readable. 
@ Power Down Mode. 
@ Dual Master Clock Input (24.576MHz, 33.8688MHz). 
@ 5V or 3.3V power supply for digital. 5V power supply for analog. 
@ 100 pin QFP package (YMF701-F) and 100 pin SQFP package (YMF701-S). 


OPL™ isatrade mark of YAMAHA corporation which represents a full register 
compaubility with YAMAHA YM3812 (OPL2). 
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100 pin QFP Top View 
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|1009FP |100SQFF 


| SBSHR |SBDACRightChannel S/HCapacitor 
| GPO [Joystick PortInterface-DataO 
| Gp1__|Joystick Port Interface-Datal id 
| GP2 Joystick Port Interface-Data2—— id 
| ta_| _GP3__|Joystick PortInterface-Data3 sid 
[7 | 4 | - [ avss |analogGroumd | | 
Ts | 5s | - [ avpp [|AnalogSupplyVoluee(SV) Cd 
| 9 | 6 | - | pvss |DigialGround” ——sdY 
| wo | 7 | uw | cpa | Joystick Port Interface - Data 4 
Tar | 8 | um | Gps. |soystickPortInterface-DaaS 
f12_ | 9 | m | Gp6 _|soystickPortInterface-Daa6 
| 13 | 10 | 1 | GP7 _|JoystickPortInterface-Data7 
| ia | ut [| - | pvpp [Digital Supply Voltage (SVor33V) i 
| is | 12 | 1 | sBHe |ISABUSInterface-HichByteEnable =| 
| 16 | 146 | 1 | AEN |ISABUSInterface-AddressEnable 
fam | us | 1 | amt _[tsaBuSinterface-Addresst1 
| as | 16 | 1 | Ato |ISABUSInterface-Address10 CC 
P19 | 17 | + | a9 _|ISABUSInterface-Address9 Cd 
| 20 {| 18 | 1 | as _ |ISA BUS Interface Address 8 


pn | io | ot | a7 [tsa Businerface-Address7 
| DvD _|Digital Supply Voltage (SVor3.3V) 


| tROS _|ISA BUS Interface - Interrupt 5 
ISA BUS Interface - Interrupt 7 


IRQ7 
Q9 ISA BUS Interface - Interrupt 9 


| 2s | 23 | | 
| 26 | 24 | + | iroio |IsABUSInterface-Interupt10 
| 27 | 2s | - | pvss |DisitatGround —CCd 
| 28 | T ® 

27 T 


| 26 | t | mom [isaBuStnerface-Ineruptt 

| T | prego [tsa BUS Inerface-DMARequestO 
| 30 | 28 | 1 | wacko isa Bus tuerface-DMAAcknowledeeO | 
| 31 | 2 | + | rg 


| DROI_ 
| 32 | 30 | 1 | racks |isaBusinerface-DMA Acknowledsel | 
| 33 | a1 | rt | pros isa pusinerface-DMAReauest3 
| 33 | 32 | ot | racks [isapustnerace-DMAAcknowledee3 | 
| = | pvpp _[bisitat Supplv Voltase (SVor33V) 
| ot | nc [tniiat Ctear input 
| ot | we [Isa BUS tmerface-WriteEnable 
| i | rep [isa BUS tmertace-Read Enable 
| 1 | a6 ISABUS Interface -Address6 
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ae ee. ae 
foogrPhoosgFA— | 
41 | 39 | 1 | a4 __|ISABUS Interface - Address 4 
EN  |External Data BUS Buffer Enable 


| aa | 

| Dvpp _| Digital Supply Voltaze (SVor33V) 
| po |ISABUSInterface-DaaQ_ 
ase 
ae 
Be ae 


ISA BUS Interface - Data | 
ISA BUS Interface - Data 2 ; 


ISA BUS Interface - Data 3 
i DVSS _ jDigital Ground * 


| _Dvss_| 

50 | pa _|ISA BUS Interface - Data 4 
| st | vo | ps _|ISABUSInterface-DaaS Cid 
| 52 | 50 | vo | D6 _|ISABUSInterface-Daa6 CC 
| 53 | 51 | vo | D7 _|ISABUS Interface - Data7 
se | go | - | oe, 
| ss | 52 _| - | pvpp [Digital Supply Voltage(SVor33V) Ci 
| 56 | 53 | 1 [ x10 _|Crvstal Oscillator Input or Master Clock Input 0 (24.576MHz) _| 
| 57_| 54 _| 0 | x00 _|Crystal Oscillator OutputO(24576MHz2)orN.C. | 


| oss | ss) | 1 | xat__ [crystal Oscillator or Master Clock Input 1 (33.8688MHz) 


Crystal Oscillator or Master Clock Input 1 (33.8688MHz) 
| so | sé [| © | x01 _|crystal Oscittator Output 1 (33.8688MHz)orN.C. | 


Digital Supply Voltage (5V or 3.3V) 
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a 
Lo] 
a 
| vo | 
| vo | 
| vo | 
| vo | 
|. 


Pez | so | we | Rx  mmptseriatinpt 
| 63 | 61 | 1 | a2 __|tsaBUuSInterface-Address2_ 
Lik 2a eee ISA BUS Interface - Address 1 
| 6s | 63 | 1 | ao |tSABUSInerface-AddressO 
| 6_| 6s | 0 | ctxo 
| 67_| 65 | t+ | rrest2 [TEST 2(ConnecttoDizital Supply Voltae) 
| 6s | 66 | t+ | rrest3 |TEST3 (Connect to Digital Supply Voltage) | 
| 69 | 67 | t+ | rests [TEST 4 (Connect to Digital Supply Voltacey) 
| 70 | 68 | o | rrests |rEsTS(NoConnectiony 
| nm | oo | me | TEST 1(NoConnection) 


TEST | (No Connection) 


| te | 

| o | xcro | External Control 

: er] XCTLI__{ External Control 

TEST 6 (Connect to Digital Supply Voltage) 

|= | vss _[Dieitat Ground 

Right Channel Anti-alias Filter Input 

Left Channel Anti-alias Filter Input 

CODEC Left Channel Output - Capacitor for DC Cut 
78 | oa | vocor | CODEC Right Channel Output - Capacitor for DC Cut 
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Par | 79 | ta | vocir [CODEC Right Channel Input-CapacitorforDC Cut 
| s2_| eo | ta | voc |CODECLeft Channel Input-CapacitorforDC Cut 
pss [81 | oA | ourR |AnalogOurpur-Right 
Psa | 82 | oa | our [AnaloeOuput-Le 
pss | 83 | tw | auxr [AnaloeInput-RichtAUXILIARY 
| ss | 84 | tA | AUXL |AnalogInput-LeRAUXILIARY 
| s7_ | ss | tA _| Liner [Analog Input- Richt LINE 
| gs | s6 | mw | une Analog Input - Left LINE 

| g9 | s7 | - | avo | Analog Supply Voltage (5% 
| of | gs | eo | AVSS Analog Ground 

| or | 89 | ww | vREFT | Voltage Reference Intermal 

| 92 | 90 | oA | vREFO | Voltage Reference Output 

} os | oor | wa | omic | Analog Input - MIC 

| o4 | 92 | . | N.C. No Connection 

| ss | 93 | - | neo. 
| s6_| 94 | ta _| synsHt [OPL3DACLefiChannel S/HCapacitor 
| 97_| 95 | ta _| SYNSHR |OPL3DACRiehtChannel S/H Capacitor 
| 98 | 96 | ts | sBFLTR |SBDACCapacitor for Left Channel Low Pass Filter 
| 99 | 97 | 1 | SBFLTL |SBDACCapacitorfor Right Channel Low Pass Filter 
| 100 | 98 | tw | sBsHL_|SBDAC Left Channel S/H Capacitor 


Note; I: Input pin 


IA: Analog input pin 

I+: Input pin with pull up resistor 

O : Output pin 

OA: Analog output pin 

O+ : Output pin with pull up resistor 
VO: Bi-direct 
T: Tri-state 
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IMPORTANT NOTICE 


1. Yamaha reserves the right to make changes to its Products and to this document 
without notice. The information contained in this document has been carefully checked 
and is believed to be reliable. However, Yamaha assumes no responsibilities for 
inaccuracies and makes no commitment to update or to keep current the information 


contained in this document. ; 


2. These Yamaha Products are designed only for commercial and normal industrial 
applications, and are not suitable for other uses, such as medical life support equipment, 
nuclear facilities, critical care equipment or any other application the failure of which could 
lead to death, personaf injury or environmental or property damage. Use of the Products 
in any such application is at the customer's sole risk and expense. 


3. YAMAHA ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR 
SPECIAL DAMAGES OR INJURY THAT MAY RESULT FROM MISAPPLICATION OR 
IMPROPER USE OR OPERATION OF THE PRODUCTS. 


4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS 
ARE SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM YAMAHA OR 
ANYTHIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR REPRESENTATION 
OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA 
SPECIFICALLY EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD 
PARTY ARISING FROM OR RELATED TO THE PRODUCTS' INFRINGEMENT OF ANY 
THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE PATENT, 
COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY. 


5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE 
CHARACTERISTICS AND PERFORMANCE OF YAMAHA PRODUCTS. YAMAHA 
ASSUMES NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS OR 
OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE 
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH 
RESPECT TO THE PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT 
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR USE AND TITLE. 


‘The specifications of this product are subject to improvement changes without prior notice. © 


YAMAHA CORPORATION—— 


Address inquiries to: 
Semi-conductor Sales Department 


M@ Head Office 203, Matsunokijima, Toyooka-mura, 
Iwata-gun, Shizuoka-ken, 438-01 
Electronic Equipment business section 
Tel. 0539-62-49 18 Fax. 0539-62-5054 


@ Tokyo Office 2-17-11, Takanawa, Minato-ku, 
Tokyo, 108 
Tel. 03-5488-5431 Fax. 03-5+88-5083 
@ Osaka Office 3-12-9, Minami Senba, Chuo-ku, 


Osaka City, Osaka, 542 
Shinsaibashi Plaza Bldg. 4F 
Tel. 06-252-7980 Fax. 06-252-5615 


M@ USA. Office YAMAHA Systems Technology 
100 Century Centez Coun. San Jose. 
CA 95112 
Tel. 40S-67-2300 Fax. 0$-37-S791 
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MIBLOCK DIAGRAM 
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